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1 
This invention relates to processes for the 
production of improved thermosetting resins 
which are suitable for imparting wet strength 
characteristics fo paper products. 
It is one object of this invention to provide 
processes for preparing water-soluble and high!y 
condensed thermosetting resins which are char- 
acterized by good stabflity in aqueous solutions, 
and which, are capable of imparting improved 
wet strength fo paper products in which they 
are incorporated. 
Stfll further objects and advantages of this 
invention will be apparent  from the following 
description and the appended claires. 
The objects of this invention are attained, 
general, by ïïrst reacting, in an alkaline aqueous 
solution, urea and formaldehyde or a compound 
capable of yielding formaldehyde on heating in 
an aqueous solution, fOr example, para formalde- 
hyde and an amino aliphatic compound con- 
taining from 1 to 6 carbon atoms and selected 
from the group consistiiqg of amino aliphatic 
monocarboxylic acids, amino aliphatic dicar- 
boxylic acids, water-soluble salts of such acids 
and addition compounds of such acids and salts 
with formaldehyde, for exampie, an acid such 
as glycine (also known as amino ethanoic acid) 
or the sodium salt thereof Or its addition prod- 
uct with formaldehyde. In, carrying out this 
reaction the urea and formaldehyde are first 
reacted in the absence of such acid or water- 
soluble salt untfl a methylolated urea or urea- 
formaldehyde condensation product is formed. 
The amino aliphatic acid or water-soluble 
salt thereof, or its addition product with formal- 
dehyde, is then added to the solution of the 
methylolated urea.  For best results, it is pre- 
ferred to add the amino-aliphatic acid or its 
salt after if bas. been first reacted with formal- 
dehyde to form an addifion product of such 
acid or salt and the formaldehyde, preferab!y 
by using equal molecular proportions of such 
acid or salt and formaldehyde fo form the ad- 
dition product. 
The resulting solution is concentrated until 
it contains from 55 to 65% by weight of resin 
solids without materially altering the degree of 
polymerization of the methylolated urea. This 
is accomplished by vacuum concentrating or 
"flash" concentrating the solution as is de- 
scribed in greater de,ail hereinsïter. 
The concentrated solution, that is, the solu- 
tion containing from 55 to 65% by weight of 
resin solids is then ruade acidic or acid react- 
ing by the addition of n .a¢id, preferably a rein- 
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eral acid such as sulfuric acid. The amino 
aliphatic acid or its water-soluble sali or its 
addition product with formaldehyde reacts with 
the methylolated urea under these conditions 
5 to form a resinous product which contains ali- 
phatic carboxylate residues or groupings and 
concurrently the resinous product so ïormed 
condenses or polymerizes to form a preduct of 
increased molecular weight as is evidenced by an 
10 increase in viscosity of the resin solution. The 
resin is allowed to condense and polymerize un- 
tri a solution of the resin at 60% by weight 
resins solids concentration' has a viscosity of 5 
to 10 poises as measured by the Gardner-IIoldt 
15 bubble viscometer. 
The solution is then ruade alkaline by the 
addition of a water-soluble base such as so- 
dium hydroxide to minimize or prevent further 
condensation of the resin. Other water-soluble 
20 bases such as the alkali metal hydroxides and 
carbonates, and the quaternary ammonium hy- 
droxides, for example, trimethyl benzyl 
monium hydroxide are also used for this pur- 
pose instead of sodium hydroxide. The alka- 
25 line nature of the solution at this stage retards 
the ïurther po]ymerization of the resin and 
though further polymerization is hot entirely 
prevented, it is slowed down to such ,an extent 
that the solution is stable to gellation for rela- 
30 tively long periods, for example, from 2 to 3 
months. 
IIeating he solution during the reaction be- 
tween the urea and the formaldehyde, and dur- 
ing the reaction ' between the methylolated urea 
35 and the amino aliphatic acid or its water-soluble 
saits increases the rate of reaction and is pre- 
ferred. However, both of these reactions should 
be carried out below the boiling point of the so- 
lution for best results. 
40 The proportions of urea, formaldehyde and 
the amino aliphatic acid or' its water-soluble 
salts used may be varied to some extent. Thus, 
if is possible, for example, to employ from 2 
to 4 molecular proportions of formaldehyde and 
45 from 0.05 fo 0.5 moleculr .proportion of such 
acid or salt for each molecular proportion of 
urea. 
As examples of suitabie amino aliphatic acids 
or water-soluble salts thereof or their 
50 addition products with ïormaldehyde which 
corne within the scope of the compounds here- 
inbefore defined may be mentioned, glycine, 
alanine, fl-alanine, aspartic acid, amino malonic 
acid. and such salts as the sodium salts of gly- 
55 cine (also known as amino ethanoic acid), the 
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sodium salt of alanini (also known as 2-amino 
propionic acid), the sodium salt of fl-alanine 
(also known as 3-amino propionic acid), thi so- 
dium salt of aspartic acid (also known as amino 
succinic acid), the sodium salt of mino malonic 
acid and the like and their addition compounds 
with formaldehyde. Instead of the sodiu m salt 
other water-soluble salts are also used such as 
the other alkali moral salts, for example, the 
potassium, lithium and like salts. The preïerred 
compounds for use in preparing the resinous 
products of this invention are the addition prod- 
uct of ïormaldehyde and glycine and the 
dium salt thereoï and the addition product of 
formaldehyde and amino succinic acid (aspartic 
acid) and the sodium salt thereof or glycine 
per se. 
The amino aliphatic acid or its water-soluble 
salts or the addition product thereof with ïorm- 
aldehyde are preferably added as such to the 
solution of methylolated urea. However, the acid 
.per se may be added te such solution together 
with a water-soluble base such as an alkali moral 
base, for example, an alkali moral hydroxide or 
carbonate in an amount suiïicient te neutralize 
such acid. Thus the salt is ïormed in the solu- 
tion in situ. 
A preferred process for preparing water-soluble 
and highly condnsed resins .which are suitable 
for imparting wet strength te paper products is 
described below. Such resins are prepared by 
flrst reacting 1 molecular proportion of urea with 
from 2 te 3 molecular proportions of formalde- 
hyde, as formalin, in water until a methylolated 
urea is obtained. Best results are obtained by 
using 2.2 fo 2.5 molecular proportions of form- 
aldehyde. In most instances satisfactory results 
are obtained in subsequent reactions when the 
methylolated urea contains from 1.2 fo 2 mols of 
combined ormaldehyde. This reaction is car- 
ried out ai slightly elevated temperatures, for ex- 
ample, ai temperatures between about 50 ° and 70 ° 
C. Moreover, the solution should ,be alkaline 
during the reaction. Satlsfactery results are ob- 
tained ai a pli between 7.2 and 8.5. For best 
results it is preferred t maintain the solution 
at a pli between 7.5 and 8.0. Normally the pli 
is adjusted ai the beginning of 'the reaction by 
the addition of a base such as an alkali moral 
hydroxide or .carbonate, for example, sodlum hy- 
droxide or carbonate. In some instances the pli 
may drop as the reaction proceeds and further 
base fs added fo maintain the alkalinity of the 
mixture. The duration of the reaction is pri- 
marily dependent upon the pli and temperature 
of the mixture. In general, the desired degree of 
methylolation of the .urea is obtained within a 
period of 15 fo 120 minutes. 
If is necessary fo correlate the pli and tem- 
perature of the mixture and the duration of the 
reaction to secure the best results. By increas- 
ing the temperature up fo 70 ° C. and by lower- 
ing the pli toward 7.2, the reaction rate is in- 
creased. A reaction period of 15 minutes is 
usually satisfactory under such conditions. Ai 
lower temperatures and higher pli values a reac- 
tion period of 120 minutes may be required. 
The sol.ution of methylolated urea .which is ob- 
tained in accordance ,with the foregoing proce- 
dure is next treated wiçh the amino aliphatic 
acid or ifs water-soluble salis or their addition 
products with foraldehyde. From 0.05 fo 0.5 
molecular proportion of the addition product of 
formaldehyde and amino ethanoic acid, for ex- 
ample, is added to the solution o the methyl- 
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olated urea for each molecular proportion of urea 
contained therein. In most instances it is pre- 
ferred to employ from 0.05 to 0.3 molecular pro- 
portion of such addition product, acid or salt 
5 for each molecular proportion of urea since itis 
thus possible fo obtain superior wet strength 
resins. 
After the addition of the addition product of 
formaldehyde and amino ethanoic acid or the 
l0 other amino aliphatic acids or their water-sol.u- 
ble salts, and whfle the solution of methylolated 
urea is still alkaline, the solution is concentrated 
without appreciably changing the degree of poly- 
merization of the methylolated urea, or while 
15 maintainin the initial degree of polymerization 
of the methylolated urea until the solution con- 
tains from about 55 to 65% by weight of resin 
solids. Best results are obtained by concentrat- 
ing to from 58 to 62 % solids content. The solu- 
20 tion is generally concentrated to the requisite 
solids content, without appreciably changing the 
degree of polymerization of the methylolated 
urea, by vacuum concentration, or by "flash" 
concentration either with or without the .use of 
25 vacuum. The solution is vacuum .concentrated 
by subjecting it to a vacuum of at least 40 milli- 
meters of mercury (bsolute) and at a temper- 
ature hot in excess of ô5 ° C. By using a higher 
vacuum, that is, less than 15 millimeters of mer- 
3o cury and temperatures close to 65 ° C. the rate of 
concentration is increaced. Best results have 
been obtained by subJecting the solution to a 
vcuum of 5 to 15 millimeters of mercury at a 
temperature of 55 to 60 ° C. 
3 The solution is "flash" concentrated by pump- 
ing it through a heated pipe, for example a jack- 
eted pipe ,which is heated by steam, so that a 
small portion of the solution passing through the 
pipe from the pump to the ourlet end of the pipe 
40 is concentrated to the desired solids content in a 
very short interval of rime, for example, from 
0.01 to 0.3 second and the solution is thon cooled. 
When using the "flash" concentration procedure 
for concentrating the solution it is necessary fo 
:i.5 correlate the temperature to which the solution 
is heated, the rate of flow and the diameter of 
the ,pipe so that the solution will be concentrated 
within a very short period of rime as deflned 
above. Best results have been obtained, from the 
O standpoint of stability of the final product, y 
employing a vacuum during "flash" concentra- 
tion, that is, by pumping the solution through 
a heated pipe which is at least partially evacu- 
ated. 
5 By employing the vacuum concentrating or 
"flash" concentrating procedures as described 
above, it is possible fo concentrate the resln solu- 
tion to the desired solids content without mate- 
rially altering or ehanging the degree of poly- 
60 merization of the methylolated ,urea. This is 
particularly important in the preparation of wet 
strength resins since any marked change in the 
degree of polymerization of the methylolated urea 
at this stage of the process results in final prod- 
65 ucts having inferior wet strength properties. In 
some instances it is possible to prepare solutions 
of methylolated urea having the specifled solids 
content, or example, by using paraformaldehyde, 
and in such cases the solution need not be con- 
70 centrated. 
After the resin solution has been concentrated 
to the desired solids content as described above, 
it is acidifled, that is rendered acidic by the addi- 
tion of an acid, for example, a mineral acid such 
75 as sulfuric acid, phosphoric acid and the like. 
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The piPI of the solution after acidification should 
be between about 4.5 and 5.5 ïor best results. 
The solution is then heated fo bring about a reac- 
tion between the methylolated urea and the 
amino ethanoic acid or ifs water-soluble salts or 
ifs addition product with formaldehyde. This 
reaction is generally carried out ata temperature 
between about 80 and 95 ° C., care being taken to 
prevent boiling. Itis usually desirable fo carry 
out the reaction using a reflux condenser fo avoid 
loss of water and a stirrer fo minimize gel for- 
mation on the heat exchange surfaces. The 
resulting resin condenses as the reaction proceeds 
and eventually reaches a high state of condensa- 
tion as is evidenced by a continued rise in the vis- 
cosity of the solution. If the condensation of 
the resin is carried too far a gel-like resin is 
obtained. The rate of condensation is largely 
dependent on the pli of the solution and the tem- 
perature to which the solution is heated, the rate 
oï condensation incresing aç higher tempera- 
tues and lower pli values. The resin solution is 
heated af the temperatures and pli values indi- 
Cated above until çhe viscosity of the solution a 
60 % resin solids content is between about 5 and 
10 poises as measured by the Gardner-Holdt bub- 
ble viscometer. At these viscosities the resin bas 
maximum wet strength properties and is highly 
condensed. 
rther condensation of the resin is substan- 
tially prevented or minimized by making the 
solution alkaline by the addition of a water-solu- 
ble base after the solution bas reached the 
desired viscosity. ' Any water-soluble base which 
does not precipitate the resin may be used for this 
purpose including the alkali metal hydroxides or 
carbonate such as sodium hydroxide or carbon- 
are, or a quaternary ammonium hydroxide such 
as trimethyl benzyl ammonium hydroxide. The 
amount of base added should be sulïicient fo ten- 
der the solution alkaline or alkaline reacting, 
and preferably should be sufficient fo provide a 
solution having a pli between about 7.5 and 8.5. 
If is prefelï-ed fo make the resin solution alkaline, 
as described above, before the solution is allowed 
fo cool. 
The resin solutions obtained according fo the 
foregoing procedure consist of a water solution 
of a water-soluble and highly condensed thermo- 
setting resin and contain from about 55 to 65% 
resin solids. Such solutions are infinitely dilut- 
able and are quite stable when stored at room 
temperature and particularly in cold storage at 
a temperature above the freezing point of the 
solution. The resin particles in the solution are 
highly substantive fo negatively charged cellu- 
losic substances such as paper pulp fibers in the 
presence of aluminum ions, for example, the alu- 
rninum ions derived from a solution of paper- 
maker's alum (aluminum sulfate) in.-water. 
This property makes these particular resins par- 
ticularly suitable for addition to paper pulp in the 
beater in the presence of alum since a predomi- 
riant amount of the resin is poEcked up by or 
deposited on the paper pulp fibers and only minor 
amounts of the resin are lost in the white water 
after the paper forming operation, ttowever, 
these resins are not only highly substantive, but 
also bave the property of imparting high wet 
strength to paper products. 
These resin solutions may be dried, iï desired, 
ïor example by spray drying, vacuum drying, 
drum drying and the like or by simple evapora- 
tion of water. By drying such solutions, it is 
possible to obtain solid products which are read- 
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ily soluble in water and which bave substantially 
the same properties as the original resin in solu- 
tion. By using mild drying conditions, that is, 
relatively low temperatures, it is possible to form 
5 solid products which bave the same and, in some 
instances, higher wet strength properties than 
the original resin as prepared. Such drying is 
best carried out by subjecting the solution to a 
vacuum of af least 40 millimeters of mercury and 
lO ternperatures below the boiling point of the solu- 
tion. 
The wet strength resins prepared in accord- 
ance with the preferred process as hereinbefore 
described are normally incorporated in paper 
15 products by adding them to an aqueous slurry of 
paper pulp together with acids or papermaker's 
alum, preferably alum, to tender the resin sub- 
stantive to the paper lïber. The resins are gen- 
erally employed in an amount suiIicient fo pro- 
2o vide from 0.25 to 5% by weight of resin solids 
based on the oven dry weight of the paper pulp. 
Satisfactory results are obtained, in most in- 
stances, by ising ïrom 1 fo 3% by weight of the 
resin. After the paper pulp bas been foluned into 
25 a paper product such as paper sheeting, the resin 
is cured in situ in the paper, that is, the resin is 
rendered insoluble and infnsible in the paper 
product. This curing operation may be per- 
formed in various ways. One particularly con- 
30 renient mode of operation consists in forming a 
paper sheeting in the cnstomary manner, drying 
the sheeting on heated rolls and then winding the 
paper sheeting while if is still warm or hot lnto 
rolls. By operating in this manner, the finished 
35 rolls, after removal from the paper-mak/ng 
machine, remain warm for several days and 
sometimes ïor a week in storage and the resin 
becomes infnsible and insoluble under such con- 
ditions. If desired, the curing operation may be 
4o carried out by heating the paper at elevated tem- 
peratures, for example, at 150 ° F. to 300 ° F. until 
the resin becomes insoluble and infnsible. At 
such temperatures the resin is cured in the paper 
within a relatively short period of rime. 
45 A £urther understanding of this invention will 
be obtained from the £ollowing specific examples 
whi.ch are intended fo further illustrate this in- 
vention, but are hot intended to limit the scope 
thereof, parts and percentages being by weighç 
5O unless otherwise specified. 
Example I 
One molecular proportion of urea and 2.5 mo- 
lecular proportions of formaldehyde, in the form 
of a 37% aqueous solution, were stirred together 
55 and the pli of the mixture was adjusted between 
7.5 and 7.9 with caustic soda. The mixture vas 
then heated, with stirring, at 60 to 65 ° C. for a 
period of 60 minutes. To the resulting solution 
60 was added the ac.d!tion roduct of 0.2 molecular 
proportion of glycine and 0.2 molecular propor- 
tion of formaldehyde, which formaldehyde vas 
used in the form of a 37 % aqueous solution. The 
resulting solution was concentrated untïl it con- 
65 tained 60% solids by subjecting it fo a vacuum 
of 5 to 15 millimeters oï mercury and concur- 
rently heating the solution fo a temper.ature of 
55 ° C. and maintaining the solution at such tem- 
perature. The concentrated solution was then 
70 acidified fo a pli of 5 (glass electrode) by the 
addition of sulfuric acid, after which it was heat- 
ed fo a temperature of 95 ° C. under reflux, with 
stirring, until its viscosity was 5 poises as meas- 
ured with the Gardner-Holdt bubble viscomeer. 
75 The pli was then adjusted to a pli of 7.5 tó 8.0 
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(hydrion paper) with caustic soda and the solu- 
tion wás then rapidly cooled te room temperature 
(about 25 ° C.). 
The above resin solution was applied te paper 
pulp in the beateï according te the ïollowing 5 
procedure. ]lea'ched sulfite pulp was first re- 
fined te 350 c. c. TAPPI (Techn}cal Association 
of the P]p and Paper Industries) standard free- 
ness af 2% consistency in a laboratory refiner. 
Quantities of this refined stock suflïcient te pre- 10 
pare hand sheets were used. Te the refined stock 
was added a quantity of resin solution at 60% 
solids sufficient te provide 1.5% of resin solids 
based OloE the oven dry pulp solids. OEhe resulting 
mixture was stirl'ed for 15 minutes and then 3% 15 
of papermakers' alum (aluminum sulfae), based 
on the oven dry pulp, was added and the whole 
stfl'red for ..an additional 15 minutes. This mix- 
ture was ruade into hand sheets on a Noble-Wood 
Laboratory sheet machine. These hand sheets 20 
were aged in an oven af 105 ° C. for 4 hours te 
rapidly cure tloEe resin and develop the wet 
strength. The sheets were .cut into strips 15 
mfllimeters in width and soaked in water for 16 
hours. The wet sheets were then tested for wet 25 
tensile strength with ,a Schopper tensile tester. 
This testing procedure is described in greateï 
detail in TAPPI Testing Method T-456 M44. The 
wet strength of the sheets averaged 3.82 pounds 
per inch as compared te 1.75 pounds per inch for 30 
a control hand sheet prepared .frein the saine 
pulp but without resin treatment. 
EzapZe II 
One molecular proportion oï urea and 9..5 mo- 35 
lecular proportions of formaldehyde, in the form 
of a 37% aqueous solution, were stirred together 
and the pli was adjusted between 7.5 and 8.0 
with caustic soda. The mixture was then heated 
for 1heur af atemperature of 60 te 65 ° C. Te 40 
the resulting solution was added the addition 
product of 0.2 molecular proportion of aspartic 
acid and 0.2 molecular proportion of formalde- 
hyde, with formaldehyde was used in the ferre of 
a 37% aqueous solution. The resulting solution 45 
was subjected te a vacuum of 5 te 15 millimeters 
of mercury and maintained ,af a temperature 
between 45 and 55 ° C. until if contained 60% 
resin solids. The pli of the solution was then 
adjusted te 5 with sulfuri'c acid, after which the 50 
solution was heated af 95 ° C. under a reflux con- 
denser and with stirring until the viscosity of the 
solution had reached 5 poises .as measured by the 
Gardner-Holdt bubble viscometer. This reaction 
ïcquired approximateiy 1 heur. The pli of the 55 
solution was then raised te a pli of 7.5 te 8.0 
(as measured by hydrion paper) by the addition 
of caustic soda and the solution w.as then cooled 
te about 25 ° C. 
The resin solution obtained in the mare]er 60 
described immediately above had good stability 
in storage af room temperature and was infinitely 
dilutable with water. 
The above resin solution was applied te suifite 
paper pulp in the beater using the saine pulp and 65 
the saine procedure described in Example I. 
Hand sheets prepared frein the treated pulp were 
dried for 4 hours af 105 ° C. te 'cure the resin and 
te develop the wet strength of the paper sheet. 
Strips of the hand sheet, the strips being !5 milli- 70 
meters wide, were immersed in water for 16 hours 
and testd for wet tensfle strength with a Schop- 
per tensfle tester. The wet strength of the sheets 
averaged 3.10 pounds per inch as ,compared te 
1.75 pounds per inch .for a control hand sheet, 75 
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that is a hand sheet which had net been treated " 
with resin. 
Various modifications and changes may te 
ruade in the processes of this invention and in 
the starting materials used in the preparation of 
the resinous products of this invention as will te 
apparent te tloEose skilled in the art frein a con- 
sideration of tloEe ïoregoing des'cription. It is 
ac.cordingly intended that the scope of this in- 
vention te limited only by the scope of the ap- 
ïended claires. 
What is claimed is: 
1. A process of prepaïing a nitrogencontain- 
ing thermosetting resin which is suitable ïor im- 
parting wet strength when incorporated in paper 
products which comprises reacting 1 moIecular 
proportion of urea with frein 2 te .4 molecular 
proportions of a substance selected ïïom the 
group consisting oï formaldehyde and a com- 
pound capable of yielding formaldehyde on heat- 
ing in an aqueous solution in an alkaline aqueous 
solution te ferre a methylolated uïea; adding te 
the resulting solution f'om 0.05 te 0.5 molecular 
proportion of an amino aliphatic compound con- 
taining frein 2 te 6 carton atoms and selected 
frein the group consisting of mo-oEo-amino al- 
kanoic acids, mono-amino alkandioic acids, 
water-soluble salts thereof and addition] com- 
pounds of said acids and salts with formalde- 
hyde; concentrating the resulting solution te a 
solids content of 55 te 5% by weight without 
materially changing the degree of polymeriza- 
tion of said methylolated urea; adding an acid 
te said solution until the solution is acidic; 
lowing the methylolated urea and said amino 
aliphatic comportent te react and condense until 
the viscosity of the solution at 60% .tF v/eight 
resin solids is between about 5 and 10 poises as 
measured by the Gardner-Içoldt bubble viscom- 
eter; and then adding a water-soluble base te the 
solution until the solution is suflïciently alkaline 
te minimize further increases in viscosity of the 
solution. 
2. A process according te claire 1, but further 
characterized in that the amino aliphatic com- 
pound is the addition product of glycine and 
formaldehyde. 
3. A process according te .c!aim i, but further 
characterized in that the amino aliphatic com- 
pound is the addition product of aspartic acid 
and formaldehyde. 
4. A process according te claire 1, but further 
characterized in that the amino aliphatic com- 
pound is glycine. 
5. A process of preparing a nitrogen-contain- 
ing thermosetting resin which is suitable for 
parting wet strength when incorporated in paper 
products which compries reacting 1 moleculaï 
proportion of urea with fïom 2 te 3 molecular 
proportions of forma!dehyde in an alkaline aque- 
eus solution af a pli between about 7.2 and 8.5 
and af a temperature etween about 50 and 70 ° 
C. te ferre a methylolated urea; adding te the 
resulting solution ïrom 0.05 te 0.5 mo]ecu!ar pro- 
portion of an amiro aliphatic compod con- 
taining frein 2 te 6 carton atoms and selected 
frein the group consisting of mono-amino al- 
kanoic acids, mono-amino alkandioic acids, 
water-soluble salts thereof and addition com- 
pounds of said acids and salts with formalde- 
hyde; concentrating the resultin solution te a 
solids content of 55 te 65% by weight without 
materially changing the degree of polymerization 
of said methylolated urea; adding an acid te the 
resulting solution until the pli thei'eof is 
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tween about 4.5 and 5.5; heating the solution at 
a temperature above about 80 ° C. but below the 
boiling point of the solution until the viscosity 
of the solution af 60% by weight resin solids is 
between about 5 and 10 poises as measured by the 
Gardner-Holdt bubble viscometer; and then add- 
ing a water-soluble base fo the solution until the 
solution is sufliciently alkaline to minimize fur- 
ther increases in viscosity of the solution. 
6. A process according fo claim 5, but further 
characterized in that the amino aliphatic com- 
pound is the addition product of glycine and 
formaldehyde. 
7. A process according to claire 5, but further 
characterized in that the amino aliphatic com- 
pound is the addition product of aspartic acid 
and formaldehyde. 
8. A process according to claire 5, but further 
characterized in that the amino aliphatic com- 
pound is glycine. 
9. A process of preparing a nitrogen-contain- 
ing thermosetting resin which comprises react- 
ing 1 molecular proportion of urea with from 2 
to 4 molecular proportions of a substance selected 
from the group consisting of formaldehyde and 
a compound capable of yielding formaldehyde on 
heating in an aqueous solution, in an alkaline 
aqueous solution fo form a methylolated urea; 
adding to the resulting solution from 0.05 to 0.5 
molecular proportion of an amino aliphatic coin- 
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pound containing from 2 to 6 carbon atoms and 
selected from the group consisting of mono- 
amino alkanoic acids, mono-amino alkandioic 
acids, water-soluble salts thereof and addition 
5 compounds of said acids and salts with formal- 
dehyde; concentrating the resulting solution to 
a solids content of 55 to 65 % by weight without 
materially changing the degree of polymerization 
of said methylolated urea; acidifying the result- 
10 ing solution; allowing the methylolated urea and 
said amino aliphatic component fo react and 
condense until the viscosity of the solution at 
60 % by weight of resin solids is between about 
5 and 10 poises as measured by the Gardner- 
15 Holdt bubble viscometer; and then making the 
solution alkaline with a water-soluble base. 
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